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zate anc Distribution of 3 H-Labeled T-2 Mycotoxin in Guinea Pigs. Face.

J. G.. Watts, M. R., Dinterman. R. E., Matson. C., B-rrcws. E. P., Hauer. E.

C. and Wannemacher. R. W., Jr. (1984) Toticol. Ao l. Pharmacol.

T-2 ton:in is a c tant cvtotoxic metabolite orcduced by the Fusar.um

soe:.ies. :ate and distributc, n of [ 3HI-laleled T-2 tc.n•., were

e',-aained :n male ouinea pigs. Raalcactxvity was detected in al! body

ti sues within :.0 min after an im injection of an LDsO dose (.,o4 mal/l.c)

c; 7-2 .. n. The olasma concentrat-on curve of radioact iti versus t me

was muItahasc wIt h an -nitial absorot or hal I- T 2., 'e less

than 6 min. The initial haei-l:ze of elimination (T,/2 .9) was 1.8 hr.

Bile contained a large amount of radioactivity which was identified as HT-2,

A-deacetylneosolaniol. :'hydroxv HT-2, 'hvdroxv T-2 triol, and several

more-ooiar unknowns. These r-: metabolites are excreted from i-ver .ia bile

into the intestine. Within 5 days, 75% of the total radioactivity was

excreted :n urine and fe-:es at a ratio of 4 to 1. The aooearance o4

radioacti.,ity in the excreta was biphasic (TS,2 .A =2.2 hr. 1.5 days and

i.' hr, 1.7 days, for urine and feces. respectively). Metabolic derivatives

of T-2 excreted in urine were T-2 tetraol, 4-deacetyineosolaniol. 5'hvdroxy

HT-2. and several unknowns. These studies showed a rapij aooearance in and

subsequent loss of radioactivity frcm tissues and body fluids. However.

radioactivity (1,43 dom) was still detectable in tissues at 28 days. The

distribution patterns and excretion rates suggest that liver and kidnev are

the principal organs of deto::ication and excretion :: T-: toxin and its

metabolites.
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of trichothecene intoxication.

METHODS

.ea.snts. T-1 toxin was purchased from Calbiochem-Behrings. Furity

was determined to be 99% by thin laver chromatography (TLC) and by qas

chromatoqraphy-mass spectrometrv(GC/MS). Standards for TLC (T-2, HT-2. T-

trici, and T-2 tetraol) were purchased from Calbiochem. T-2 toxin was

lateled with tritium in the C-Z position by New Enoland Nuclear' usino

the method :2 Wallace et al.,' 1977 ). The purit' (97% radiochemical

purity, specific activity 8.9 Ci/mmol of 9T-2) was determined by HPLC as

well as TLC.

. . of T-2 sycotox in nguinea pigs. To establish the toxicity of an

im injection of T-2 mycotoxin in the guinea pig, si:: ;A-! •,i.nea cias were

injected with 1.0, 2.5, 1.75, 1.5, 1.25, 1.0, 0.75, or 0.5 mg/kg of T-2

to::in in ethanol:glycerol:water (2:3:5). The LD90 was 1.04 +1- 0.25

mg/kg (mean *I- SEM) with a mean time to death of 16.6 hr (Pace et al,,

1993)'.

Treatment of Animals and Sample Collection. One hundred and twenty five

male guinea pigs ' weighing between 450 and 500 g, were injected im

with 0.5 ml/kg of a solution containing 7 ma of T-2 toxin and 200 uCi of

non-exchangable [3H]-T-2 toxin per ml in ethanol:glycerol:water (2::5)

(LDso) (Pace et al., 1993). In the first study, twelve toxin treated

guinea pigs were housed in stainless steel metaboi~c cages, ani food and

water intake were measured over the 28 day post-exoisure time oeriod. Urine

and feces were collected daily from those guinea pigs that survived the

toxin challenge. In the second study, guinea pigs were housed in groups of

1•2 each and allowed food and water ad libitum. Six guinea pigs were

killed at 0.5, 3, 6, 12 hr: 1, 2, Z, 7, 14, and 28 days. Guinea pigs were

4



selected at random for necropsy for histopathological analyses. The guinea

pi0s 4ere anesthetized with 0.5 mL-(;g of a I: Yixture of +Ketamine and

Ro-'oung , and .. lood was remo',ed b., cardiac cuncture. Bile was

:c2 icted from the ga2l bladder and irine ccllectea frC. the tladoe,.

Tissue saamples, including liver, kidnev, heart, I½na. soieen, adrenals.

testes, brain, stomach, large and small intestines muscle, and fat pad were

coliectec, weiched and k• v.. i, frozen between iiui d nitr -co - ed clamps.

7e"e t nat: n ri a.tab., tz -. D asma. .;rine and bi7e were ana 1'zed for

radIo~ct ..it. iv a 1iouiuo aci t iatI:r counter' nn ai u ot

of plasma. urine, and bile was analyzed oy TLC to separate and identify the

to. in n-tab;!ites. Fr-coated s lca gel TLC plats (2e 21 cn. 2.F

n t hk ? were deve:ooed us I.n two secuLi nta solvent svstems: t!s

...o.. r•r.orm: ethyl acetate: ethanol .50: 25: 25 )

:hl.orcform:ethv!acetate:ethanol (9O:1-:1O(Pace et al.. 198). Mycotcxn

standards were visualized based on a chromogenic reaction between 4-op-

nttrobenz ,l1 pvri'dine and the 12-! 3 -epoxy group (Takitani eta!., 1970)

and samples were scanned for radioactivity with a Bioscan BIDl00

radicisotopic scanner". The radioactive zones then were scraped,

extracted with boiling ethyl acetate, and filtered throuch a class wool

plIug. The filtrates were evaporate under a stream of nitrogen. The

residues were derivatized with I drop each of methylene chloride and

triluoroaceti. anhydride, sealed, and alIOwed to stand at room temperature

!.!-: hr before nitrogen removal oi the :iouids The residues we-e

dss oi.:ed in a m nimum of acetone and an alyed ,mmediateiv by GUiMS usino a

Hewlett Packard 5°00 812 equipped wth a 2'm X ,.2 mm ID fused silica

capillary column (cross-linked OV-!. !I um thick) interfaced directl., to

the source. Sour:e temperature was 20 0•C, and GC conditions were

= st Available Cor)N,



1600 C,,. :1 e t V q ,, 2.0 OV / i i M to :5 ,6-e Elec tron- e l ti nc a . .. .... . .. more rua r .

:•'~ ~ I i nqý/l i70 , O....

Distribustion. to determine the tissue distribution ofý radioactivity, a

we:ghed sample was oxidi:•Ad3 and the radioactv~tv determined in a

liquid scintillation counter. Metatalites have not yet been determined in

tis sues.

-kinetic Analysis. The absorption and elimination of T-2 toxin were

described by means of kinetic parameters. K^ and; Ka, in the following

equat. on:

Cr = A(-e-4AT + e-IT)

where C? = concentration in plasma at time T, A = constant, K. =

absorption constant, Ks = elimination constant. The semilog plot of the

ccn:entration against time is a straight line with Kr as the slope

(Karlcg et a&., 1978). The concentration curve i-s divided into absorption

and elimination phases with half-lives related to the absorption and

elimination constants as follows: TI,12.A= !n2/K. and T1 •2 .a

!n2/Kc.

Statistical analysis. The coefficient of variation, C = s/mean, was used

to describe the amount of variation in the data. The standard deviation (s)

expressed as a percentage of the mean was less than or equal to 15%.

RESULTS

General Observations.

In guinea pigs receiving an LD=a dose of T-2 toxin, food intake was

mnarkedly reduced but slowly returned to normal by day 7. This reduction in

food intake combined with the intoxication resulted in an average loss of

body weight of 73 g within 3 days. By 3 hr post-exposure, the guinea pigs

&
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starte: to develop hypothermia; their temperatures reached a nadir of

:20C V. 12 h-. Hze-ntolcica! and sorphclogical changes were siailar to

th-ose describead p E- s t Y de N-.c.:la et ai.

T•e plasma :oncentrat.ci curve _,i, inset was .ultiophasi: witn an

.n .. absort. on na f-lie .. less than mnin and an init l -2. 1.anation

ha$-l ; . .. 5 hr t.•g 1, :nset). The acoearanze c; --d,.,oacti, . ., tt-

ecreta as biphasic with initial absoroption hal;-lives of :.2 hr in urine

,nd S.2 hr in fe-es. Te appearance of label n urine-correlated- witn its

diisaoorrance from blood 2 .2 hr v. I . hr)

Th7 :umulative excretion of radoacti witv in the arine and feces of the

cuinea cig is shown in Figure 2. In a five day period, 71% of the total

radioac-ivity was excreted in the urine and feces at a ratio of 4:1 (Fig 2,

left veo-ical axis). Radioactivity peaked in urine 24 hr after injection of

the tc;n and rapidly decreased over the next 4 days; while in feces, the

radioactivity slowly increased over the first 5 days. At 29 days

radioactivity (5x !0 domrn was still detectable in the excreta.

4n a1Ysi of Jletaba ites in Siie and Urine.

The bile, obtained from the gall bladder, had the highest specific

act ,.-ty (Tatle ! and after 12 hr it contained 17% of the total administered

radioactivity (Figure 7'. The biliary metabolites were identified bv

radioisotopic scanning of a TLC plate", illustrated in Figure 4, and

structural assignments were made on the basis of electron impact mass

spectra of their GC-separated trifluoroacetate derivatives. Standards (T-.,



HT-2 and T-2 tetraol) were run.under the same conditicrs: as. werethe'

unknown samples. Other structural assignments were based on the mass

zpectral ibrary prov:ded by Mirocha and Pawlosky (personal communicatonI.

4-t'eacet vInecsolanlal (Yoshizawa et al., 1980) was the major metabolite

42 gmii'a.orng with HT-: i 4 gmi;, 7'hydroaxv T-Z (Yosn::awa et aI.

19921 (X.5 ug/m!, in a ratio of 5:3), and 3'hydroxv T-2 trial a Cole et

aI., 1991) (9 ugiml). Dehydration of the 3'-hydrotyl has been shown to

occur readily under the trifluoroacetvlation conditions (Pawloskv et a!.,

Sc94:. Thus. the oresence of the 3 -hydro:y metabclites was deduced from

mass spectra of mixtures of the respective 2' and S*-unsaturated compounds,

separated by GC. A typical mass spectrum, that of the 2'-isomer resulting

from 7'-hydroxy T-2 triol is depicted in Figure S. The base peak at si:

83 is due to the conjugated ester moiety at C-S. and the fragments above

2/z 200 are characteristic of :,4-iihydroxy-8,15-oxygenated 12,13-

epoxytrichothec-97ene trifluoroacetates (Paolosky et al., 1984). In

addition, a substantial quantity (21 ug/ml) of unidentified trichothecene-

related polar metabolite(s) was found, and is under structural

investigation. By 24 hr the concentrations of all biliary metabolites had

decreased 4-fold. Figure 6 is a representative radiochromatogram of the

urinary metabolites of T-2. At 3, 6, 12. 24, 71 hr the major urinary

neWabolites, identified by GC/MS, were T-2 tetraol (Z.6 to 6 ug/ml), 4-

deacetylneosolaniol (1.4 to 7ug/ml), 3 hydroxy HT-2 (3 to 4 ug/ml) and

several more-polar trichothecene metabolites ( 4.7 to 7 Mg/ml). The

radioactive peak located at the origin mas composed of several metabolites

and comprised 5-20% of the total measured radioactivity. After treatment of

the material that remained at the origin with p-glucuronidase, two

additional less-polar radiolabeled peaks were smnarated by HPLC. This

suggests that at least one of the components of this peak was conjugated as

S8B
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4lucuronide. E'ý 26 dars T-2 tetraol was the only identified T-2 metabolite.

At a!: time ooints thne urinarv le,vel of unmetaboiized T-2 was bel2w

Scetectcn. !in :ts T .'o

Recover, of total administered radioactivtv . e.,cludino carcass ýskin

and bonei associated courts. ranged -om 74-l:r)Y. Paj:oact.ivtv cea'ed ,n

t-e ::ie at 12 nr, and in the :arge intestine at 4 hrs F

Padioacti-,t,' appeared in the large ntest'ne :- twc phases: a racid

increase in the 7irst 3 hrs, followed by a slow increase to , of the total

ad-iinistered radioactivitv :•er the next 24 hr. After day 7, less than 1%

of tne total r-aoactivity remained associated witn the G! tract. .i...res 7

and 3 show the distribution of label into major tissues. The Peak

radioactivity in most tissues appeared at 70 min, then raoidly declined.

While the total counts associated with the kidney r Fig. 7) were less than

those with the 1iver, the specific activity (dpmrmg of tissue) was higher in

kidney (Table I). The specific activities of the heart, brain and testes

were amcng the lowest measured.

Muscle and fat deposit5 1Fig.S) contained the highest total counts.

The values for the percentage of radiolabel :n muscle and fat are

aor:~ximates based on muscle being 40% of the total body weioht and tat

being I!% of the total body weight. The speriflc activity in muscle was

comparable t that found in heart !Table !,.

DISCUSSION

Radiolabeled T-. toxin was distributed in all tissues within 30 min

-



'af.ter, an a injection" of, thr toxin. The rapi& reationff label

suggests that toxic effects could begin shortly after, exposure to the to::in.

Z;.cept in the large ,ntestine and bile, the radiolabel peaked b, -0 min and

rap:dly declined, with no measurable !0.og-ter2 ac:umlatIon. in genera!.

the ear~v 4-ane (12-24 hr) uIstribution patterns paralleled the districuticns

"-ecorted using chicken 'Chi et a!., 1173; Yoshi:awa et a!.,qS0 1 and

swine (Robison et al,,1979 ) models, with a slightly higher concentration

attributable to bile and the G! tract.

2ur study represents a cumprehensive investigation cf tha Jiitribution

and metabolism of T-2 toxin past the 72 hr time point.The plasma

concentration curve shows that radioactivity can be detected in plasma as

earlI as 6 min and as late as 28 days aiter exoosure to the toxin. Even at

:;ýe earliest time pcint (10 min), we were unable tc detect unmetatolized T-

(detection limit, lug/m!), suggesting that the long-term toxic element is a

metabolite o- T-2, possibly HT-2. The eliminat:3n phase of the plasma

concentration curve appeared to be multiphasic due to the presence of toxin

isetabolites.

The distribution and excretion patterns suggest that thz liver is the

major organ for metabolism and detoxication of the toxin. By 30 min, the

liver rapidly metabolized T-2 to HT-2 which, along with several more-polar

,netabolites, was eliminated from the liver via the bile. This is supported

by the fact that the specific activity of the bile was highest at every tine

po.nt. The bile, therefore, plays an important role in toxin elimination.

Sinca bile was collected at death and not continuously, we could not

determiae how much radioactivity actually passed through the liver and bile.

However, liver perfusion studies (Pace and Watts, 1983) suggest that during

a single pass through the liver, 70% of the total administered radioactivity

is ext-acted, and 50% appears in the bile.

10



°•ýe perendent -rcqress•on 3i Pea'. rad oactivit., trnm tile ,12 r-

.a ,e e :24 rs t.o ;a-eces (s davs! su.--estS th .t metatbo ites

.- :3e,-: e. -:I ez't: :ircI a*in. The slnw elmination o r

*' t'.e *itest;rne tght az:ount or the rec -ted hist:zathci C.i a! :es,-s

tn •'L: trict c4 -odents k.rennec~e and Neue.i9 l'2:. These atunies

_L.ýei2t that en.teric bsorbant , suzh as charcoa.. ma, be =- sTe benetit ;n

t r. _-e' e . 4 T-: i t :: i : n

- aet?:: p oaed at m:n dfnd. o'!er the 23 day stjd.,, c.;.

:te --az ">dinacti v..t. :ould I e ac:ountej 4 or 7n Urine. T. ::ntrast. in a

stu•jv 'sinj orally administered to:<in (Matsumoto et a!.. 197S) most of t~e

radzoacti.vitv was excreted in the ;eces. The major urinarv metabolite was

' etraol, the t... c ty af hi : i - ess than T-2 t-:; ,iCole et al.

I?81). The data suggest that the quantitatlan of T-2 tetraci :n urine may

be a good index of exposure to the toxin.

TLC and ,Cz,"S _naivfsis of the urine and bile revealed the oresence of

several unknown T-2 metabolites Anich accounted for apprcx-matelv 40-56" of

the totai radioactivity. The metabolic profile suggests that T-2 to::in is

rapidly metabolined to HI-2 which is then converted to one of three

metabolites as follows:

HT-2• T-2 tetraol via 4-deacetylneosolaniol tYoshi:awa et a!., 19SQ)

HT-1 3'hydroxv HT-2 (Yoshizawa et a!., 1992)

HT-2 Phydroxv T-2 triol v.a T-2 triol or 7'hvdro:.v HT-2

The data presented here suggest that further characterization of the T-2

tetrao! and polar metabolites in urine will yield valuable information

regarding the metabolism of T-2 tc:xin.

in this study we investigated the absorption, distribution, metabolism,

11
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:I; e4 i I Z-.tf'.t I. con - ert@ý4 71-: to vititct slag f t .3'. *a to Dc! ar

iietatolites. Tte Jetectiot: ci polar tetatclites In 4r%.ne as !znq as :5 3.&,s

Jaminist-Atar. suggests týSt 'Ong tor* eizects :4 T-2 i-! 2a*

ýe z§jsed !2% ýts praiucts.



lee .1W? ' u'z e';e:t t-e C:~- i :4 11,e

C t~ :ý .. tn.e :.are arnc Lz a

a -cc tne zi m t t 9e :' thle -are an!_,e:* .azcra!tr. 4fnl tie

I17.:=ttltte C4 LaCor 3t 3rv Ana a I resources, 4atiznal ýesear:h Counc;1. T~

*ic t, es are 4~.:~ted b , the aevr, can rosszc: attn tcr

-ed;tatio an c4ý~ ratzr~ ,An, &a: Care.

A: &cm crr-epo~ndernce snould be addressed.

,rma. med, cal i cer.;, neer ing Researcn an.d Devel opient a..hlaratorv.

f. Ca`,:cr'em-Be".rin. San Diego, Cal~i.

t e En; Iand Nuc 1ear . Boston , Mass.'21

!ale Strain:-te uci~berq Lab A'nimals

2. a,.er Lokh~art, 33ýawinee. "arsas C

Q Mark 'All Bci.txiaticn Counter. Searle naviInc.. Des Plaii'es3. 'I!

1:'!. Pre-ccated silica gel thin laver plates. Ell Science, Cincinnati ,

Ohio 1521



-~~~~~~~~~~~~~ I "loop~* .4~- ~c ' .~~ie:~~:*~r ~ ~ ~ C.

Piescn. !!C.. a~h~gto4



-EFERENCE•

Z * * , . r M0; 4r.-.

-~~~~~ z- PC %i *~~~ ~:: er r r4 c: z

• E\:ECE. •. -. . ND NEU=E:D. M. .. . :atm1cc: e4,ects and :s

!!,t-aoeri tz~ree3 routes c4 acministraticn. e J. P r . 41. ý24 ,Abstract

.1973). Excretion and tissue distribution of rad oactivity from tritus-

iabeIed T-- totin in chicks. 7T:ýo!. Appl. Pharmac,,l. 45,7?1-40-2.

.LE . 1J.. D,]NER. 2. W.. ZOX, R.H.. CUNFER, B.M., CUTLER. H. G.. STUART.

-. . The isolation and identification oi several trich.thecene

i,/cotc~i:ns ýram tuar : u e eter Ls corum. J. Vat . Prý.-j. 44.,::4-170.

le NImOLA, 0. B.. REBAR, A.14., ANC CARLTON, W. W. (197 . T-' toxin

itvt c cr-i s i n t he o u ir ea o ia . F voi j a .~c1 e t Tox z CQ

•AFL 01 0.. NIEL3EN. P, AND FASMULSEN. N. 1l9S7. To;: c :nnet:cs. 4r:-

MATSEU3TO. '4. .TO. T.. UENO, Y. (107B). To-icoalogcal approachjs to the

... ;c ; ,L



oetabo!-tes :t Cisiar.a. f!I. Fate and distribut:iat of T-2 taxim in Rice..\

tadr.:,es. W. i. Cesseti.. :an* .A. Mehles., eas., . -? 4. F.tt

"A . •.. AH4TTERJ72E. t.. WJSTSN. S.. -Y•ES, W.

nizlo;i:3l v.ar'ae in Sautheast Asia. J. As:. Oft. Atal. Ches. 66, 1485-

:4=•.

SCE. 3. :., WA *TTS, M. 10 83). Metabo!ism of T-2 in isolated periused

rat livers. Fed.Proc. 42,1809 (Abstract Z05).

PACE, 3. 6., WATTS. M. R., AND MATSON, C. F. (19Se). Fate and distribution

oc T 2 toxin in guinea pigs. Fed. Proc. 42, 6Zb (Abstract 1957)

PAWLOSKY. R. W.. M!ROCHA. C. J., AND YOSHIZAVA, T. (1984j Reaction products

(soeers) of two metabolic derivatives of T-Z toxin (TC-! and TC-O) when

"-ea:ted with triflue-oacetic aco anhvdride. submitted to the 3. 4;r:c.

RG?!SnCN. 7. S., !M!R0C!CA. C.J., KURTZ, H. J.. EEifRE4S, I.C.. WEAVER,--G.A.,

ZHI. 1.S. '1971). Distritution af tritius-labeled T-: toxin in swine. j.

•; • v F,•d Chen. 27, 1411-141".

S,;TO, . AND OHTSUSO, K. (1974). Trichothecone toxins of Fusarius hivale.

:n Mvcotoxins (I.F.H. Purchase,ed.), p. 279--91, Elsevier Scientific

I I



rEc-: ae.:. r t a. .!ic ae :.- a.er :.r: a t•ra ; . ,ra :•r i 172.

'ýiMP 4.~.. ND WANNEý!CHEF, R. W., 2R-. 2)Studies --i T-: i1i:tion

z4 ar:teipn s,.rt~esis in tissue :,_1tzre :e;is. 4e• 1' ' 4 . 9'•

'. bst -act ,

UENO, Y.t.Iz77 Tr'c. Potreckense. s verea a 4dr ss. n ! Ato n u, : an 3 nd o

An a• 1 e a t. J• V. Road r icks, •. W. Hes se It ,n e, an d Mf. , ýen man, ed s .

.S:-27. Pathoto: . Farý Fcrest Scut., !I!.

UENO , Y . 9o ý. Tri cathecene m'ycator.ns, mycIcqgy, chesistr', anf

: :ý:ý. _- a av . 4~ 1 - S Ltr. ;e:r. 3 . 7 S-:4 .

UENO, Y., iSHTAWA, Y., AMAKA, k., NA.AJIMA , M., SAITO, M.. ENOMOTO, M. AND

G0,TSUBO, K .107-0 Comparative study on skin-necrct• t .-ina e4 .ect of sc riene

-metabolites of Fusaria. .pn. J. E.xp. ed., 40. :3-3a.

UENOi. NAýA.J!MA, M. , SAKAI, k. 1SHI!. .,SATO,N. , AND SHIMADA. N. ( 1 ?7-

Comparat:te tc:::, c aIc of trchothecene mycoto.x ns: Inh i tcn a+ orotein

synthesis in animal ceils. .i.Uoea 74, rS5-296.

WALLACE , E. !. , FATHIPE, 3 .V. . 4! GC)A , C . j. .RU I SON. T. S. . ANZ FENTON . s.

W. 1,'7. Snthes~.s of radi olabeled T-2 to::n..J . 4or:. Fio CheI. 25.

OSHIZAWA. T., MIROCHA, Z. J., BEHRENS, J. C., AND SWANSON, S. P.(1981).

ketaoa!xc fate of T-2 toxin in a lactating cow. Foyd Corset. Tovi:ui. 19,



S ý 17Zj~ ! ?*,LO T.;fNO. , 4ND M!POCHA. C. j. 1 1: . -

7- ind -nr -4T-: toy. ns : New meta!:oli tez- Zý T-: t i

ViSH41.AWA. T. . SWA~NSON. S. P., AND MIOCA C. 2. 198; T-: eioie

in the e-,c-eta c+ brciler ch::kens administered 3u-labeied T-Z totin.

39.s



LEGENDS

e eniic cl:. t of the concentrat n oi in tke zoaca

inset •li..trates a ,!ult1-Znai:C :lasma co'cent-aton :ur.,e :or t e vay

- .E,creti,- c; railoactivit, after ad,1nnstrat~on of lateled T-2

t L e z cs i~ , erits 3- tcta: cun.41at, ,e eý:cr-et, r. All ana Cal~

e.:c-eton i n ur ne V0 and feces m.

-igure , Oistribjtion of radioactivitv in the 31 tract (stomach A), large

,teasti-e ,. and small- itestine M)and ble 40) of guinea jigs after a

.n; ext adýmnistrat~on of aioeleo 7-2 to::zr. Each point is the aoeraqe of

data obtained from 6 guinea pics: The coe'f+:ient of variation was less

than 15.

F igure 4. Representative radiochromatogram of bile collected from the gall

bladder of guinea pigs administered labeled T-2 toxin. TLC standards (T-2,

WT-2, T-2 trial and T-2 tetrad!) are indicated above the scan.

re •. Mass zpectruea of the clefin from 7 'h-dro:.¢ T-2 trio!.

=:2Lre •. Representat-ve radiochromatoqram of urine from guinea pigs

admitistered labeled T-2 toxin. TLC standards ( T-2. HT-2. T-2 triol, and

T-2 tetraol) are indicated above the scan.

7. Distribution of radioactivity in liver (). kidney (0) and heart

. 4f guinea oigs after a single im administration of labeled T-2 to,.in.

Each coint is the average of data obtained from 6 guinea pigs.

Figure S. Distribution of radioactivity in muscle 4) and fat .0' of ,uinea

pigs after a singie im administration of labeled T-2 toxin. Each point is

the average of data obtained from 6 guinea nigs.
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'able 1.Specifi:_ radioactivity in tissues of guinea pi gs. after a single im

administration of labeed T-2 toxin

Seecifipe radioactivi tv i iss nIes met weighat!

Time (hr)

Tissues 0.5 3 1 24 48 168

• ev ~ ~ ~ "'7 Z, .T C,.. . ..

,I.'er 1S:7. ' 9.6 54.6 54.8 16.4 1,1.3 1.2 0.9 0.4
-ung 141.3 50.5 7:2.2 _..5 . C S. ,).5 ".1

Spieen 134.0t 58.6 77.3 29.7 9.5 5.6 1. 0.9 ).o
Adrenals 1U1l 28.0 1.6 13.5 6.6 4.b 2. 2.1 2.4
Fat 12, .5 4.5 42.5 16.9 8.6 ).0 1.5 1.0 0..
Heart I,!. a 24.0 14.0 7 5.! 1. .1 .4 4 .3
Muscle 74.9 44.1 31. :".4 7.0 R.: 1.3 0.3 1.1
Testes 5 .7 45.2 36.Z 40.1 15.1 4.1 0.4 0.4 4.3
Brain. 3L.5 16.9 7.3 9.8 4.1 2.6 0.9 0.2
Plasma" 9".9 29.6 23.7 29.7 9.6 7.1 2.0 0.7 0.6
81tec 247: 281 538 55142 16738 6&98 30 3.6 1.0

",*ean values ior sý,x guinea pigs. The coefficient of variation was less

than 15%. Tritium-labeled T-2 was administered at a dose of I mg/kg or

2.36 x 100 dp2/kg t~dy weight.

OSpecific activity of plasma is expressed in units of dpm/ml.

4Speclfic activity of bile is expressed in units of dpm/w1.
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